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Motivation
Common use TOF (Time-of-Flight) Mass Spectrometer

Ion Optics

Detector

Extract voltage

• Surface analysis
• Material science
• Biology
• Clinical research
• ….

Energy SourceMALDI/SELDI
SIMS
ESI
TOF/TOF
…



One thing in common
----large number of data points & wealth of information
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What Information?

A single peak: • Position and Intensity Accurately
• Uncertainties in Position and Intensity
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Uncertainty in Position
• Narrow possible chemical IDs
• Help to align between spectra
…

Uncertainty in Amplitude
• Pattern recognition
…



In summary, we want:

• Accurate peak position and  intensity
• Uncertainties
• Automated
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TOF-SIMS: Poisson Noise
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Energy Source

• Counting
• Poisson noise: ( )
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Maximum Likelihood Method
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Log of Likelihood Function:
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Where is a peak?
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Hypothesis test:
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TOF-SIMS
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• ~2x106 ~103

• Acquisition time:

5 minutes

Computing time:

<4 minutes



SELDI
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Summary 
An automated peak picking algorithm that:

1. Detects peaks more accurately, approaching 
instrument resolution

2. Automatically estimates uncertainties
3. Includes appropriate noise models
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